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Abstract of JP8328760 

PURPOSE: To eliminate the constraint of 
packaging on the substrate of a disk array 
controller, to simplify control and to accelerate 
a transfer speed by controlling connection 
among the respective ports of a switching 
means by a router. CONSTITUTION: 
Respective hierarchy control rafters 5 inside a 
DAC 4 access a routing table inside a cache 
memory 7 through a switch 8 when a read or 
write request is issued from a CPU 1. Then, by 
referring to the routing table and recognizing 
an entry corresponding to a sequence ID, the 
hierarchy control router 5 inside the DAC 4 
performs RAID control. The RAID control is 
realized by switching the switch 8 by the 
hierarchy control router 5. That is, the RAID 
control of a disk array is performed inside an 
array module 9 as a low order side, the RAID 
control of the disk array is performed among 
the array modules 9 by the DAC 4 as a high 
order side further and thus, the RAID control of 
two stages is performed. 
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(2) 

1 

d^SSa: LfcT^^' X T w gat bTi*igB-e5'^' X 

7 W SdliiP *ff -3 TVi X 7 W * 

i;a.-;i/PBlT5^Y X 7 U-r MW^ff 5 H ?£it#® 

k'f ^v^jL— Jl/MTx-f- X^7 U-ffelffllSrfT^ T^-r Xi' 
7l"f^fiTa&oT, 

#>!r HmtL U fcT^-C X ^7 7 P'f t LTfaSSTT^W X 
7 Wffll *fTO T V» W X ^ 7 W ^ 

©T^-f X 7 K ^ i^a-Jl/SS-jJ?- h lCg6«8T-5 1 i: 

>;i-;uraT5^^ xir7 wfwusff 5 Jitsf^at-r 

y :x ;< ^ U b , *9IH±fi[gS*^ SSff 3 tlfc^ 

a^^Sff -5 '^^T^-l' X i7 7 ^:i?3.-;p*igi^$nT 

X 7 l-'l' MffllSrff 5 1 S ;rctt 2 fClE®©5^-C 

Xdr7K&g. 

y 9^*a*:^^^r^cit»7^•fex^?^«p^^'J rticia 

ItfcSf 3 tIBROT'-f X 7 SB. 50 



i^H^ 8-328760 

2 

$nfc«»:®x^' xi^ 7 p-f ^>?a.-;ptc)if=n>T^n^ 
7wse. 

5«S!c0^w'X^71/-1'^v':i-;i^*^iSL.. SfrfBX-f 
y LT»1g&©x-C X i7 7 1^^ ^: v'o.-;!^ t 

wie/iu^^^^^ai^SMb, ^ffiScox'(-xi7 7 

MIB/tU5^^*fS#©«fe^^^{ll 

Srft'LTWSBi&SBfClEiiSI-rsW*^ 3 
4 tcK«CD5'^' X 7 l"f SB. 
[«*«7] t9IB;i/-^'«, taiS±teSB*^e.CD^^».tB 

tiTVi-sagrcDT^^ x^7 iz-f ^v'i— ;ko 
•5 ® {srn*^ fcisi**^^^ b T v> t ^ *(fiB;p-5^ 

5^ (Kt«*t^^L,TVi2.5^^Xi^7W^i^a.-;HC» 

^' X 7 ^ v'i-Jl^^.tl/^/l U x-i" /O^I&iW^fnTVi 
^5'i'Xi77^;f ^i^3.-;i.*^^L. t5IBX-1'>;/5=^# 

i<Lmm\zmM-r^m^m e {c|5«<d5*w> x 7 k-r s 

B. 

/t U ■7^1' *tt&»j;^5nTViSxi' Xir7 W ^v^o.— JPS: 
gg»L. KIH5*-5'feJ:t;flB/"«U^-f<£«inaX'f 

a^^n-bTt^lB/'^UT^w'^Bic^S'vt^^ab, MiB/'< 

KS^ji*7=-^'^«tt^^«Lfc»f/'«U-5^-(>«, IB5^- 
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3 

^'*5J:Z/IBA'J5"'C *^*-abfc5^^ Xi'TU'-f^rvrL 
-}V \ZW^m. U TS^TjitfR^JB 3 S tt 4 {ClB«Ox 

^ nr v> ^ x^- X ^ 7 U"f ^i^rL-;nr|SS«*t%^LT 
f^^K tcH-^ L S K^^tH b fc ^- ^' «^1.(Z)5^- ^ 

f 9 tciE«o5^^ X T iz-f mmo 

CIB«S©5^^ X T P-r ^B. 

2] tftlHi&SBdJWiaX'f y^^^glWJl^- 
^Wt^lffV T*trlB±fi«B*^ 6 ©S8*U1 U S «S#3i 
7^'f^B. 

®5-^ffijtC0S:«5^-i'X^Tl/'f ^v'a.— ;l/Sr, X 
2 (CiH«®x-C X ^ 7 W SB. 

7 U-f SdWSBT^jlW^S:^©^-^' X 7 l^-f ^i?a. 
-;i/S:«^-r«>if*J« 1 S&tt 2 IcE^^T^-i" Xi^7 k 

[0 0 0 1] 



(3) #Hsii8-3 2 8 7 6 0 

SWIE-h-r-Sx-f Xi'7 U-f ^BtCilTS, 
[0 0 0 2] 

[fi!3fe©ft*S] :g«E©n>tra. — ^'5^X5^Afc*ViT 
CPU (tt'^MSSB) ?S<i:®±iifi!l*iig^Si:t-^ 

y=-^'\t2'^mm.mm\zi&m-^n. cpu:^t**tjj<-^i 

t^tCjSCT 2 J^(:|Hia^Bt^*UT5^-;5'CD«^ii 
**J:tX|l!!i5HilU?£ffoTVi«). ^l<^)2;^!:iB^t^fitb 

iO ©tLxeSlx^Xi^gB (CAT, H^-f y-hf-S) 
^5''rX:?>ft<i:*t$,tfe.n-5. 

[0 0 0 3] iB:^mmmnitizm\ n^tr^.-^'v'x 

5=-Atr:fe(.iT, c:©a©2;^^ffiigSB©i§5ttlg{t;*^5* 

fh-^1S.)^=7-i'f\Z^K>m^-^tl^v'^7.i;7l"1i)i^^ 

[0 0 0 4] ^»0:5:S){i:bT. ro.Patterson^G.Glbs 
on^and R.E.Kartz;A Case for Redundant Arrays of In 
expensive Disks (RAID), in ACM SIOfOD Conference, Chi 
20 cago,IL,(Junel988)j Z-OiSiMSZ^^^XM. ± 

-'J>i^2:ff'57'i'Xi'7U-f (W;H) t. 

ti^mLxmmzmm^n^T'^t xif7iy-f (u^jv 

3) y'-^^^m.l.Tm\HZlRz>y''< X^7\y-{ 

[0 0 0 5] p-'^^V'S, U'<;p4, ^^t/tw 

[0 0 0 6] ^f, U^JV3<D'r-f7.!7 7U^iZ'D\f^T 

mmizsLm-r^. 5'-fX2'7wtc*&iW-r-55*-3'#i 

tLT, ro 01010101011- • • • 

• J ^m^v. ^<Dy'~^# 1 tz-iV'r^^i^m-r^rz. 

^ii-ti>, WJl/3-?tt, 5'-f'Xi'#lJC5*— ^'#1© 
Hlf-yh '0' S:. 5'^'X^#2{C^©;i5c©m2tr>y 
40 h '0' Sr, 7^^Xi7#3iC^3H^;/ h ' 1 ' 5:, 5^-^ 

xi7#4{c^4if<y h '0' Jig;^:<&iwu> *&iW$n 

'0010' \znt^n U S'X-f Xi^ # 5 

'1', '0'. '1', '0' <£li:;^x^'Xi^# i~ 

[0 0 0 7] i^-^;P4Ttt, 5*— ^'^:/'?U7^-l'*^&iW•r 
-5;ti^)©5^^' xi? t bT5*-f xi^ # 1 ~# 5 **istt 

Tcm^s y^—^ni, #5, • • •dixWXi'WllC. 
7^— ^^#2. #6, • • • j&t5^^'Xi'#2fC, 'T—^n 
50 3, #7, • • • d^T^-^Xi^* 3 7*— ^'#4. # 
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(4) 

5 

LT, mX\-S.. roi • • - J , 

2 *S r 0 0 • • • J , 5^—5' #3ifi m ■ • ■ } . ^ 

— ^>#4*« ro 0 • • • J T*-5tT2it. 

5fefflf-y hSrM'^/t '0 0 10' iZM-r^/V)^-^ ^/■^ 

ttLTl&ifi^U S5^{C#5^-^'0 2Seotf>> h '10 
10' {rMfS/XUT^-f Sxi'X^7#5®2SB©lfy 

iJ'# 5~# 8(7)5^— ^m{C*f-r'5/'?U7^^5^-^<£. 5^ 10 
Xi7#5tC2Se©AU5^-i'5=-5'tLT. *&iWr-S 

[0 0 0 8] U^)V5\-i. V-^;i^4cD<i:3tc/tU5^^'l? 

5*— 2 S-^^-rXi^W 2fC, y'—i$^#3^y'^X^# 

Xi'* StCt&S^b, 7^— ^'#5<£7^-CXi7#2 

5^— ^ # 5 ~ # 8 ©t"— ^'iffiJcMf U ^--r 5^— * 

T^-^xi?* 1 tclS-iftSb, ■7'— ^# 9 St^^- 

#iir, 5^— i'* 1 o*x-f xi?# 3 5*— ^^#11 

Xi7#4JC. 7*— ^'l 2?&7^^'Xi'#5t-5-n^ 

n^ifiSb, 7^— ^'WQ-* 1 2®7^-3'»fc^-r^/tu 

7"f T^-^i^T^-f Xi7#2lc4&iSfi-r-5>. <i:±p(cLT«3> 
[0 0 0 9] ±ia32:SlCf2«Snfc:iS"f T'Ot^W'X^T 

[0 0 10] :kiz. T^^-x^TV-f tc^fett^AUT^-flc 
0, 7*-^'*»«fibfcH7'f:/frl«S*«56^bfc«-&-c 

T^^X^J'Tl-'f T«> 7^-^'*>5/1«J7^^'^f^^ 

u 7^-f tt, u 7-^ (DV^mzm^vit7^-i' t ttgij© 

[0011] iRF^ip 6-119120 7^-< X 

i^7U^\Zisif^y'-i$'<D^m\Z. 4^^y5^3.;<tU 



<^mW-8-3 2 8 7 6 0 

6 

T^-YXi/Tl^frtcOJCfix-^' (/t'JT-i-) i£:Mff 

T^;&S{cov>Tis^i>Ti.i^. ^(DH^mw-e- 119 
ig2*5j;r/^0 3{c^^nTVi^, ^iciTS^^fnTVi^p 
miz\-±. y'4 7.i/Tu-fmmmm\zimm^mti.xW} 

fp-rsMPU (V'f irn:/n-fe>yth) **stte.n. MP 
OM (u-K • • ;<^u) > mmm^^tvxm 

i/^7^-3'te3ilA'y:7r*itette.ns, JicD<J:5tc, 

X^7V"rWtiSSrt(C*3ViT, MPU. ROM, RA 

[0 0 12] SiJ©<^»MtbT«#M^6-2 4 

2 8 8 7-^^^*^*5. ^IW^^^mi, CPUiT^^- 
Xi^TV-f (T^-fXi'yWn^hD— 7+H7-f >0 

U<h7^^'X^7Wt^»^^t-SJliT. SlilS©eEB« 
[0 0 13] 

M^Se»> #I§¥6-1 19 12 O^^ajffifC^StlT 

i>5j;5(c, si^^gtLTidf^-r^MPUTjt^tte. 

Tfl!Vie>n*RAM> ^ry>'3.«I«a5*:^>-bTS5MU 

;'c^^^>y->:3.;<^U, *5<fcrX7^-5'teMA*<>'7T», 1^ 
gBA*XS::^M^TMPUlcai^SnTViS, 

7^^'Xi/TU'fWffli^Bi^-ett. upu\z^n^-r^x 
<Dmmi!fimm/^xt:if\-vxnt>n^. iicDF^wnxtt. 

J^S6<JtC«MPU, ROM, RAM, *3 >;/ >'rL 

cDg2«sicisr^a5nxoi4ii», f*3gsnxG)«EMji« 

(MB/s) tl^SBAXWAXli (B) icDUfSi^^ 

»:©7*-r X 57 T u-r «!ii?^em-p7*>f x t 

IISbJ:5a:L&«-&, ttg:®7'^Xi7 7l/'f*!lWSa 
CO 0 1 4] rtgl5A'X©A*Xli*J!2:tf5i:««rt 
[0 0 15] Kk^^Kl. ^-^X'CXi^TU'l'^P^S© 
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(5) 

7 

[0 0 16] *^Bj«, =r>(7.^yv-(wmmm.<DmWi 

[0 0 17] 

cfis*»*-rs&*cD#iJ:] ±i2Bw*ai*s-r*fc 

T^-C X i7 7 K ftlffllSfTo TVi^^fft-e-OT^-C X T U' 
X ^ 7 Ul" h tfiligg-r S <»: t *> t> 

•So 

[0 0 18] Sfc. 2 lc|E«0%Dj», ii^:®i 

[0 0 19] v^^Wc(D^^--hm(Dmm^mn^ 

[0 0 2 0] 5 tClB«®fSBJtt, W^]B3*&tt 

4ic:f2«W5^^Xi7T^'fSBtC*ViTRA I D I/^;!/ 
3 W X 7 1'l' MWSrfT'S ^CDH^ji^-S^idM-r 

l2X1'>>9^#S^£^bTWflH/tU7=--i'^^S^giCteje^ 40 

ViTSSi$nrc«??c®7^^x;?7K^>7i-;ncMb 
[0 0 2 1] m^m6\z^m(Dmm\t, m7^m3^it.\t 

4{C|B«tC05^^'Xi7 7'^-rJgefC*lViTRA I D 

3 Ot^-T X 7 U-f ^iH&ff 5 lS50»J*-m Lil*tCjt*-r 



!|^H¥8 -3 2 8 7 6 0 

SBX-i" y 5^^a<£:fMxTK1gS:®5^>r X5'7 K^>?3L 
xi'7V-f^v'a.-;i'*>^ti}ie/iU5^-i'^^¥S^ti)' 

[0 0 2 2] 7 tC|B«®SgHJ«, !CR A I D 

l^/^^;!/ 3 X^7 WfWW&ff 5(S©^*tBU5* 

s nx t/i s msco^^w' X 7 i^-r ^ V a. •s 

xi? 7 ^ 5?3.-;p*5 u ifit^m-^nx^^^ 
■T^i'^^^at^^g^Mb, ^ne>©5^-i-x^7U'f*v> 

Lfcx^ X :^ 7 W ^ ;H:«305^-^' ^IHI^ 

swiex-f ^y^^mis^zfmm)v-^^iffLxmfB±&. 

[0 0 2 3] 8 fciH«®5!?gtt, i6f:S^JB3*fcH 

4{Cf5«0^r^X^7l/'1'^B{C*5ViTRA I DU^JV 
4, 5 0-5^^'Xi'7^'fMW<&fT5fSO##32.*.S*{;i 

gtfiH±fi:gB*^S©»#3i*.S**§tt#ltfc<!:^. M 

/1'J5^-i'S:WIHX'1'>>'5^^a*:^h L T WIS/I U 7^ 4^ 

bfcfr/'^UT'-cS:, IB7^-5'*J:t;iB/l';5^^'?£^*-ffl 
Xi' 7 U'T ^ va.-;HctejSlbTS^ji?iii i 

[0 0 2 4] m^m9\zt^<Dmmu. if*«3*fc» 
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(6) 

9 

[0 0 2 5] mni'm. 1 0 \ztm.<D^m\t. $ tcR a i io 

m LfcV»5*— ^'Ji^^^ nTtiS5*-f T W ^ v'a. 

^i^L> ■?-n?.(Z)7^^'Xi7T w^>'a.-;w^e.iriB/i 

[0 0 2 6] *S!BJT«> ±ffi^S*^e.(55^*mb*fc 

X-f !y^#S&«ffllbTRA I DWffllSfT^. 

-&> ±fi&B<!:;i'-^t*itSS?iK5l^TfcJ;Vib. X-f 

CO 0 2 7] m»-&®xfX5'7W^:5^3.-;l'©5-^ 

ttitcDj»:<!D5*-<xi^7W^i^3.— T'-rxi'Tl^ 

[0 0 2 8] 

[f^ffi] *^l^CJ;ti«. ffi&®7'-rxi'TP"f«!lfflii^ 
HmT5^WX5'7W«!lffll&S|ig-r2>«-&> t£3l6©j:5 
X T l-f V•^f-:^?- K \zm^ 

U r®vif— 3p-HF«3©E«8fcJ;^nxTC:ne)©« 
Sc^T^-f X 7 W-f «I?W^BWS«!lffll-r*<iD?tt;S: < . 

—548- 



#H^8-3 2 8 7 6 0 

10 

fOX-f -y^^^StCi I9«IS:05^^' Xi'7l"f ^v'^- 

K>mik(Dy^^ T.i^TU'i^i^^-jmiZ^^'T-^ :^i7 7 

[0 0 2 9] m.^(D=f^Xi77V-i'^'Jo.-)Vm\Zii^ 
5^^'X^'T^"fMPSri7axy^•:^^;^i*®X'^y5^^g 

S 0 OteM««tttJe*«/tX^rS!:i:>c^MVi*t. X-f y 
^?£4''L>tcUfc«^. 1glS*©/'^X*t5ife^j{C«)f^-r^ ;i 
Lt^-^mt-is.^, $fc. xi'>;/5^&«i3#^^::tT;i/ 

[0 0 3 0] 

[0 0 3 1] (Mmmi) 

[0 0 3 2] EI 1 », *i^Hj(cij5^^ 1 <Dmmm<o/\- 

H<;7x7«J«&*f. IttCPU, 2«5*^Xi^7U-f 
t}-:/v'X7^A, 3«CPU1 tx>fXi^TUl'U-:/i'X 

[0 0 3 3] 7'-i'X5'TW-!?-:/>'X5^-6.2«, 0 ItC 
S^fJc^t, T^^Xi^TKWW^S (DAC) 4i:n 
•^•©Tl/'f ^v^oL— ;i/9 (9-1, 9-2, 9- 
n) T^^StlTl-i^, DAC4(J, 
—^Biin^)'T'{^^m^ (PG) 6 t^-\"yv'a.y^ 
•J 7 tX-f y5^8r«^3nTV>5. PiBMWl'-iS' 5 

-5' 5 i:/-^'J7^^5fe^lHlSS (PG) ei^^-^v-o.;^^ 
•J 7 iTU-f ^v'i— ;U9tt, X-1'y5^8®#Jl?— MC 

[0 0 3 4] H2«, DAC4|^©X'f •yg^SWF^g^* 
JEK^^LTViS, n<a (n»tt«) ©±fi#- h 2 0 
tt> |!i®W«JW-3'5^/'«'J'5r^«fej«lHl!S (PG) 6^ 

^, 

[0 0 3 51 r®x-i'y5^8-r»> ±flr, Tfto>i«— h 

[0 0 3 6] ig3tt, T^-1'^v'rL-;>9©F^gE«^* 
^■r. Tl^'f ;l/9«. TfiRAID^WSB (£t 
T> ^JcTffiRA I Dti**) 1 0 tn— 
3.p(^:U 1 1 t H7'f:/t©SCS I (small computer 

system interface) -f >^'— 7 j:— XMW^fr'S S P 
C 1 2 i^trtSB/N'X 1 2 {CSS^StlT^^^nTVi^. 
#SPC12fCtt. SCS I AXfCj;D«»©F7'fy 

1 4*t«i^$nTti^<, Jm^OH^-fy 1 4tC^JLT 
tt, SPC 1 20SCS I :7x— XM^ilfCJ: 

[0 0 3 7] TfiRA I D 1 Ott, 7W^5^3.— ;l/9 



(7) 

11 

Dmmm-^-i ^nzfu-tyD- (mp) i8t. r©MP 

1 8**^ffl-r-5MPffipt^'J 1 5 MP18±-Cl6f^ 
f'ST'f ^D:/Di/5A*t*&iW^nsr^— hROMl 6 

1 (c^j^^n^, 

[0 0 3 8] ^.(Dru-CE-j^—jvd)^, ^inmn-vr^ lo 
A I D<Du^)i\z^^^xmm]^y^zfi 4{ct&s^$n 

[0 0 3 9] 01 Xi^TU-f ■9-::'>'X5=-A 2 7? 

v'a-— ;i'9|*n?5^-i'X^TV-<G)RA I DMW&ffVi. 
$e.C±fi:fl!ltLTDAC4lCctDTW^>'3.— ;i'9 a? 

j:®J;'5«:2ii:|sgcDRAiDS9ffli*ff^lSlc> m 
ri:{Cj;oT, ±fi:flI©DAC4{c:feltSRA I DM® 
T-5. 

[0 0 4 0] 0411, T>p.cAp^a:>mmmm)v—^5ifl 
^m't^)v—^-< >if^—-:f}]^2 2 CD— ««i&^-r. )v— 

DAC4'm(D^^ry>':x:^'tU7\Zi(^m•SnX\,^ 
So DAC 4f*3©SPt®MWP— ^S' 5tt, CPUItS^^ 

[0 0 4 1] ;^*3. =^-V>'->rL;3t^U rcoJc^I^X-fy 

2 2 **&i(rtf Sf^fc D Jc. 5 ;5> ^iSM 

Ti'-feXpJt|ya:^^:U*ffl^b, 

f y9'T~'^)\'2 2ffl®^^U*ffl3eL^ttn«;S:e.;5: 
Vi**, C P U 1 e.^*.tlibSfc«ll^ii*-^^*t^?f 
^Stl^^tCX'f •y5^8?&:fl'LT4^-\'<yv-a.^^'J 7 

X-f >if^—Zf)V2 2^7^±.7.'t^ii!i-m\tm<fS. 
S<Dtf, X-1'<;;g^8*ffifflL;ft<T'6>J;<;^r), X-fy 

[0 0 4 23 *ll5fi«3|Ttt. CPU l*^&®^*.tBL* 
&tt»€rii*.S*«S^-';r>XtbT2l€.nT<*. 5^ 
-'5r>XtB, aSE->'-er>X<£SlSiJt--5fc«>»Cl D«S 50 
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ftttSnS. -t-LT, )V— 7-^ y if ^—zr)^ 2 2 ^^W^ 
bTJKDv'— y>X I D 2 3 lc^>fj^;:-r^x> h u -^WM 

f^ittCiO, DAC4rt©PgJl®WI^— ^5ttRA 
IDmm^n^. S^— '5r>XIDtt, 04fc^fJ:-5 
(C> SK52LS®#^ (v'-^>X#^) t. ^^(^ffiLS 
fc:tt«#2.;^$n^5^-^5'©THUXT«^$n^o ± 
fiC^STab^ CPU 1*^2) ^l^v-— ir>X I D{C^ 

(R/w) nv>H*J#(te)nT 

[0 0 4 3] m4\i. RAIDCDW;HCD5 7— 'J> 
(2Sit:) ©RA I D$!IfflI^fT3«^lCffi^^tl-5;i/ 

r>r>;j/'7^-:/;i'2 2*^-r. «e*sw©fliTSi?«L 

fc#M^6 - 2 4 2 8 8 7-^©S^BT«. CPUt^'^' 

>i^Mffll»C;fe^iTtt, CPUd^feSltB^ 
n^— •:p©>'-'?^>X{e:ML3tM5fe©4?— h« 1 
ofc, :itHZMV. ^mmm-V\t. DAC4{r*5l'iTPi 
@fflffli;l'-^'5*tX'f yg^8&^»3#;^s;:i:TRA I 
DWW^S^S-rs. z.<r>Tz.tb. — dr>X I D 2 

3 tc*f mmum}v-i' 5 >i'T— 2 

2aftSff5fc»20©SI«5fe#-M 2 4tSI«5fe 
■^s-Y2 2 5) C^Si-r^, 

[0 0 4 4] *iijg«»iT«, 'f-^T^i^rv^^yyT.'T 

A 2 ©lsO»i^;£®gf!g-??. DAC4;feJ;(yCTl"f*>'3. 
— ;i'Tff*3nSRA I T>(DV^)VmWi'&-^tl^. -o^ 
K). DAC4{C:feViT«, if® T P-f ^v'i— ;i/ 9 ©^ 
JV—ZfiZi: V. ^om^iU^JVcDRA I DWW*ifftDn 
S©>6^*«0»3ie^©apg-r^5tb, TU"f^vi-;i.9 
fc^t^Tfe, fWH^-f:/! 4©i'Jl'-:/Jci;D, f© 
^$;S:l'^;i'©RA I DS!|ffll*tfT*5n^©d^Sr«J«IK^© 

apgT^:£LT:te<. ci©fcje), x^TW-y-:/>' 
X5^A2©fiBfflMft&^{c*v»T, JU-x^ >i^g^-:/;i/ 
2 2 tt. Sl«5fe3}?- hi 2 4 :fe J:r^3l«3fe#- h 2 

2 5©^>-tS;^$nT:fef9, y>X I D 2 3(rtt^'b 
^SiSnTVi;»5:V>. -e^lT. ^:©7^^Xi7 7'k-1'it:/v' 
X'7^A2©^ffiSBIi[&U 5*-^©ff««#3ii**ff5 
^^ttv JV—7-^>ify=—'f)l2 2<Dy—'ir>7. I D2 

3 izm^&tsy'—^S'oy—tryT. I D*S®L, 
yif'T—ZfJV2 2±Tr©S®£fT-3fcv'-^r>x I 

D 2 3 t*#^£;-r «)MM5fe3i?- M 2 4 * J;t;3IM5fe# 

— h2 2 sf-gj^^nrviST w^v^n.— ;i'9fc5= 
g^-c >ify'—-:f)V2 2±iz^^^xnmt^y'-^<^y— 

I D 2 3 SB!||»U mmz. 7U-(=Ei?zi.-)V9 

F*3©5^-:/;i'±©SK>'-y>x I D?&gim-r-i)o 
[0 0 4 5] 3iStcffifflbTVi?.BS{c, frfctcff 
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)V2 2 ±.\Zia^^Xi^—^>7. I D 2 3 Ifi^St^nX^^-fS. 

Vi^saiL, i^—^y-x I D 2 sd^ss^nTt^TSitn 

CO 0 4 6] laSJr, DACA\Zi&\/^xm^fSm)V—^' 
5**RA I D©^'^;H (RA I D 1) ©$!lffllS:fT565 

[0 0 4 7] S-r, CPUl<tl9a*-aL*75:tt»^3i 

i^T W-y-t/v'X^^A 2 OD AC 4 {C^ff $tlfc fTS 

{X7^2^7'2 6) . *|||gC3|-t?«, ^feDAC4Tff-5 
RA I Dftlffll©^^;!/ (*^JT?}±RA I DP^;H) 

^M^Bl;^-^'5^i, ^feft^esnrvi^RA i dcdi^^ 

(X^-i'y2 7) . 05CD^mi, RAI 

D 1 oum^n'^ <fc 5 frs?»Ts, 

[0 0 4 8] iJtfr, ^;^mb*fe«»^3i^^^^sstt 
# mc mm mmji- ^5\t. =¥^yi-=L^=e^j ? iz^m 

SnrV^-S;!/— >if^—Zf)l'2 2 S:«|^-r^ (X'x 
«y:7'2 8) , 0 5®«f!I-C», RA I D lCDMfll€:fT'5fc 

tf))V—7--C y;i^2 2«ia4 0j;'5tc;^-3TVi 

■5, -^-bT, RA I D 1CD=^— U>i'CDfti|iSl^£DAC 

5=-^ >i^5"-:/;i/2 2tc<kD> iillt5fe#- M 2 4 tan 

ffi5feJt^-h 2 2 5©2<B©3l?-h{C^^$n^ Ut^ 

<y:;'2 9) . r^iij itt. :^«:e<j{ctt, gf^^^-^'S 

^3ii*-0»^«, m 4 yifT—ZfJV 2 2 5 

2^—- !r>X I D 2 3 ©«B*t^#®X> h U ^Z. 

«5fe:}?-M 2 4t2lftjfe7j?-h2 2 5&KI»-r« 

X I D&04©;p— >i''-5^— :/;i/2 2*i6aib, ^ 
M 2 4 t^m^c^— h 2 2 5 S 

[0 0 4 9] |Si®$5ffli;i.-^'5 75t1g3§: (2i@) (omm^ 
®Tffi3i?- h 2 1 sgj^b&e, SKiigM$iiw;i'-:5' 5 

dtSsiBK^nxi-iSitt*- h 2 0 tSKT^^i*- h 2 1 
SSMfS U5"<y7'3 0) o 

[0 0 5 0] SKTi/"f ^>?aL-;P9*tffi© 
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—}i9f}mm'^m\zfi^rz<E>, c:ne>®sK7'p-f^v' 

OL— ;i/9*tSii^$nTVi-5Tfi^-hCMb, ^*ffiL 
5^8<0±'£i3}?-h2 0 t^^Tfi:'P-h2 1 (*«S|T« 

2mcDT&-^-h) t^mmv. mi 9^^hx^mT 
[0 0 5 1] :i(D^o\zvxm^mL^rc\tm^^^^m 

'J=L—}V9n<r>UV 1 8*^ Ji®S:*®S#dtoltg*if 
T3SgtC^i5^aL*fctt»^2.^>.mS?£fTV\ CPUl 

ii*-}OtBTti-eabn«, mi 9. aKTfi:d?-h2i, s 
fK±<ft#- h 2 0 t:ivv^mmm)v-^ 5 ic»bigsit^ 

-;u9*^&©feiiifFBi^Sit5i^fePi®ffilffli;i/-^' 5 
tt. CPUl ta^TW^-:^aL-;l/9i:©raT5^-^' 

[0 0 5 2] ±kBO^|11«5^— 3'® 2a'ft;<£fT5RA I 

D 1 (z>mm^n^ h(Dx$>^rctb. mii^y'—^'iimoT 
u^=Ei^:D.—)i^9m\z2mif^nxi&m^n^. ^<dtc 
86. m^mvm\t. sK5^-^*<i&s^^nTVi:5 2<@o 

T P -f ^ V 3. 9 © p < ^ 

y'-f'^m^mto bfc*<-3T. i¥b<m^«. ±ibx 

5^ 5; 3 0 Ttt 2 ffloT©3}«- h © 5 ^ <7? t*^ e.*^— * 

30 jitJ, 

[0 0 5 3] (l^«^2) 

[0 0 5 4] mmmix\t2mit^nvRA i d i®w 
iai<£0tjtcBi?gb;fc. mmm2x\t. ^^hj^raid© 

U^Jl'S (RAID 3) ICjgffl LfeJl-S-^lttH^-r^, «£ 
*SII5©«n?Siigbfc*t, RAIDS 

^atJ. ;:©<i:^, H7'fr^©fW«{c^^r^m«14SlRj 

mb, i!g^bT±fi[©cpui'vfei§-rs, 
[0 0 5 5] :^mi&mx\t. DAC4<Dmmmm)v-^ 

5dJ«IS:©T^'f ^rv^ou— ;P9fc*fb. DAC4f«3©X 

'r-;/9^8©«0#;l««!ltSf-r ::n^©ffi 

®:©T l^-f ^ va.-JW 9 lC*fT.S R A I D 3 ©MWSff 

5. -€-2:1?, e;TC^-©:;&}£SSii3-r?). :^flt© 

=ti^zi.-)v<Dp^^mmz'D^^x\t. ±m(Dm-mm 1 ©0 
1, 02. ^^zfm3 tm\:^x$>^(Dxmm\tm^-t 
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[0 0 5 6] H6tt, RA I D3(Di^CDDAC4|^(D 

mmmm)v~-^5ti'im.m^^)v—7-^>ifr—-:r)V2 2 
'^)\'2 2 (nm^i^mt. jsLW^it^m 1 ora i d 1 

[0 0 5 7] RA I D aiC^feV^Tfe, r-'Oi'-T^— 
r^;i/2 2 {C*3tt'5->— 'Jr>X I D 2 3 tCjt<fl&-r^X>' h 

u*i5i»-rs;:tcj:o, DAC4i^oiii®ft!i?w;u-^' 

514RA I DMWSrfT'S, *SISS«»ma, DAC4{C*3 
V^TPgJlMW;!^-^ 5 diX-f 9^ 8 0 d t T? 
RA I i>wm-^9M't^> Z.(r>ftib. — r>©v— y>7. 

I D 2 3 \znv. mmmmiv—n' bmv-7--< yif j— 

2 2 ViTlSScoiiPJfe*- h (0 6 ro^j-rttR 

A I D3MffllSff^fcJ6x-^'ffl04-DCDiiiM5fe#-h 
1~4 t/-<'J5^^«©3i05fe5l^-h 5) iC^lfe-r^. 
UT. 2l«5t3l?-M*^e.4STtC«iK$nTVi«TV' 

-^^ &iiieif -s 1 1> ojig-r a&^, 

[0 0 5 8] 0 DAC4{CfeVsT|iS)g«ffli;i'— 

5*iRA I D 3 o:)UM'^no^<oyu—^^—h^^ 
-r. 07 (a) «iE^^CD»^ji^;-MSl7P-5"^-h 

0 7 (b) \tiE'^^<Dm.^m\^9!myu—^^r 
-hs^b, 07 (c) ttPsrg^w^^^muMa^o- 

[0 0 5 9] 07 (a) (cJ:t3IES^®«#ia=*- 

ffiS:££;T(CSi?i-r^, CPUl J:l9»^ii*|g*7&t% 

ifeL, '>-- I Ddtwt^nr, 7*wxi?7W9- 

::/>'X5=-A2(DDAC4{C^fT^nfci:-r^ {^.J-yZf 
4 0) . *ll3S««n?tt, i«'JC)DAC4T?fT-5RA I D$J 
«Ol"^;P (*MTttRAID3) &aL— IfAtit^bT 
:feViT*.5. -€-2:-?. C PU 1 *^S5!ff Snfe, S^Tii 

i^ii**sit^itfcisijisiiw>'i'-^'5K, =^ibm^-^n 

TVi-SRA I D«^'^;l'S^iat'-g> (Xt->v:/4 1) . 
0 7 ®«a|TttR A I D 3 (OMI?&ff 5 J: 5 fcSiTrs. 
[0 0 6 0] «^ii*.^*s§t-j-#ttfcPge$!llW 

)V—S>b\t. ^■\'-yva.^^U 7{CtS-iW:^nTVi-5;i/— 
■5^-Oi/7^-:r;i^2 2S«il8f (7. 7^ y 7^4 2) , * 

SIJS«'JTtt, RAIDS <D^ii*ff •5fe*;w— 5^>r 

5^— >'';i'2 2tt06(DJ:5fC;^oTti-S. RA 

I D z(oumt:DKCA(Dmmum)v—*' 5f>mz>r:L 

6 o;P-5"-f >ify^--:fJV2 2 ft J; ^J-iil^nifeiT*- 
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'y7'4 3) , 

[0 0 6 1] :kiz. PG6<D^m^u^m^. ^m'sim 
•^—h2oiiPG6iimm-^nx\^^^±{<L-^-h (pg 

5*JJ*iK$nTVi«.7>-1'yg^8©±fi:#-h 2 0 
PiJlMWl'— 3^ 5 *5<fcaCP GJi?- h *:fM>TP G 6 

5) . JJtfC, ^feiSiSM??;!'-:? 5 PG5p-hiia 

SETfi:5}^-h2 1 (7^-^ffi©^l«5fe5j?-M~4 
UT^-CfflOKimifesJ^-h 5) ?£Si^-rS±5lCPG3j?- 

[0 0 6 2] ::cDi:^, SKTU-f^v'3.-;i/9*t, 

mm)\^-9 5 si)-dss)^$nTv^^±fi5i^- h t p 

G#-hS:g5«Sb> PG/P-hilSfiTCinS®^K7k 
'f^>'i-;i'9*t«^$nTViST&^— hfc^^L, S 

[0 0 6 3] C:CDJ:5lCLTS^2.^»-ll^S:Sttltorc 

aKTK^-:^3.-;i'9Ttt, TW^i^3.-;i'9rt© 

M P 1 8 ;r Pltl}^^ i: 5 $w»f 

«^ji**i^tl^^^«, ^19, ^KTfi:4?-h2 
50 1, PG3}?-h, S^J:ffi;3i^-h2 o<£:frbPg@ffiilffli;i/ 
5 »cMblE3lff5I<£«ff-rs <Xxy:/4 9) . r 

-rS' 5 ifi^vi^^ mm^mmmjv-^ 5 ©®w® 
asff5 (X5^y:r5 0) . 

[0 0 6 4] 'A\z. 07 (b) fcJ:DiE^^CD|«*.fflL 

mm^Kkrizmm-r^o cpui j:o^i5).mbM**t% 

:/>';^xA2<DDAC4lC%ff$n&t-r-5 i.T.T-V'f 
5 1) . X5"-y7'5 2. 5 3. 5 4», iSELfciE^^ 

o«^ji*i!i3a©x-5^y::^4 1, 4 2, 4 3 t-tn-^n 

[0 0 6 5] |Si@Kffli;P-i5' 5*tffiSc©j||M5tTfir#- 
^2 1 tPG5}?-h*SgSbfc&v ^^nmum)\^-9 
5«, PG5}?-h{cJtb, S^T4a:5l?-h2 1 twStt 
sjt^-r^ (7.-7"y:/5 5) , 

[0 0 6 6] ^KTH'^i?3.-;l/9*t, ■te©K*fflb 

50 
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-r-5 ^'S 7) o 

[0 0 6 7] J:©±5icLTM*tbb||*^Stt5iofe 

^>'3.-;i/9rt-ett3ffig(cK^^tiiLMasfTV^ CPU io 

i8ll9. S®ETte3l^- h 2 1 , PG3p-h, ^ 

j;r;aK±&#- h 2 0 t:ift\^~cmmmm)v—sf 5 tc^* 

btei@lfpBlS:^fft-« U7^«;/:^5 8) . ^KDM^TV 

-9b\t. as7w^s^3.-;u9*>&2im$n«ij-sij 
^nfc5'-5'*PG6'\e3S-r5<j;5fcMffli-r^ u^^- 

yy5 9) . c:®J:5tCbT^SKTW^v'3.-;i^9 

*^ e.stt?!iofc^j'ai$n;tx-:$'ttP g e »c*viTiK^ 
^sn, ii!S-&$nfc7'-5'ttPG6*^e)PG:j?-h:fej:r;f a? 
f5iSM»;i'-^'5&iisffiUTCPui'ste2i$ns u 

•7"y:/6 0) . 
[0 0 6 8] JJctc. 07 (c) lcJ:0Pii^^©Si5*ab 

OV^TlttHJ-r^. *^M«tlTtt. TW'T^v^.— ;l/9l^ 

<DYy-i-:^i 3«s*$«TW^-:^i-;i'9rt-c?*fms 

nTViSt)Ot-r-5. "I^SD. ab.57W^>'a.-;l/9 

«> TU'-r^v'i— ;P9l*I©^D©iE^;5:h'7-r::^l 3 50 

x-3'SlSSIbT<S. HOi^fC, *ISJ6«S|CDDAC 
4-C'tt, 7U'f^>'a.-;i'9F«3©K7-r:/W»t5i*bT 
tt7W*V3.-Jl/9tCt£ii:. ^*&L;^V>. 
[0 0 6 9] RTWE? (c) •x^mm-t^'D AC A (Dm 

— ;l/9(*go^T©K^-f 3tC>C!H,K*-aib*fett# 40 

[0 0 7 0] -tH-C, BtTKAiifcMTSfiia^&fe&SiWr 

[0 0 7 1] CPUl J;D^*-aiL®**t%^b, 

2 0DAC4tc!?ff$nfct-r^ (X5=-'y:/6 1) , X 
5^S/:/6 2. 6 3«. ±jZBbfc07 (b) ©iE#^«S? 

*mb«!ia©x5^5/:7'5 2, 5 3 t-tn-enncT?* 

5. **J6«»lTtt, RA I D30$gffllSfT5fc«>;P— 50 
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T. RAI D3<7)«Iffll^£DAC4CD^jl®ffli;i/— :5'5*t 

noti^> cpuid^e.5!fT$nfci<i©^^j.aLs* 
tt, 0 6©;i'-7^^'>irT— ::';P2 2ic<i:»3, ^i-aisn 

fc7^-^*i»^i2.*n^T lx"f ^ va-;!- 9 n 

^n, ii^icPG6*«s«S!$nTvss3p-h*K»-rs 

(Xx'y7'6 4) . 

[0 0 7 2] is.^. 7P-r^va.-;i'9lC|^S*t%^L 
Jl/-5^^>i^5^-r^;P2 2T«, W«*«5!^L 

[0 0 7 3] :k\z. p G 6 mm'^m 

W^i^a.-;l.9tt^<) dS^i^SnTVi^TfilJp-h 
2 1 tPGJj?— ht^SliSI-r-S (X^ylT'e 5) . CI© 
^K7P-f^v'.a.-;P9*t, ■te©^*-fflb*fett 

(Xxy7'6 6) . SS7K^-:^i-Jl^9**ffifflirig 

* s * b T ^in 5. © ^ ^7 K ^ n. 9 *t«i^$ n 
T^yi^'e 7) , 

[0 0 7 4] ;i©<fc3trLTK*-ffib^*^§lt^ofc 
^KTIx'f ^:>'a.-;l'9-C«. 7W*va.-;l/9|*(© 
MP 1 8*^ C©S*©S#J&«Bllg:d^i:'5*^&W»rb. 

7 P-f ^ v' 3. 9 -r^- 5^ ©^^»- m L nT|g;feS-g- 
«19. aKTfi:3i^-h2 1, PG4?-h, 

h 2 0 t:^hxmmmm)v-i' s \zMvmmm- 

-;i'9*>e.©tejifF^'£^^tlto:fcPg@W«;p-^' 5 
tt. ^»Ti^-f ^v3.-ji'9d^?.MtB$ns^j-n$nfc 
5=-^':fe<fctx/'< u ^^-r * p G 6 {cesi-rsct 5 \zfi^m-r 

-a (X7^-y:/6 9) , 

[0 0 7 5] PG6T?B, ^MTl/-r^>'i-;l'9*^e> 
SKT'tt^-h 2 liSizyJPGJp— h^£:n-bTPG6'N 

Lfc7 1^-1* ^v'au— ;l/9 f^{C:^iS^$nTVi:S>X— ^ i£:[Hl 

«b> c:©[5i«bfc^-5'iTi"i'^-:^i— ;i'9*^&te 
7 0) . ;:©«k5JcL.T!ie-&$nfc5*-5'tt> pgji?- 

h <i:|ige«!l»;l'-^ 5*<«i^$nTV>:5±&#- h 2 0 

n-5 i7.7-y:/7 1) . 
[0 0 7 6] S^t, 'bb^fl|©7W^>'a.-JP9*«* 
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^7S:7U"r^v'a.-;i/9tr3^^L.fc«-&tt> PG6TIeI 

^ UfcT P-f ^ v'i-JP 9 WttTC^fTP ^ t BjtgT* 
[0 0 7 7] (Sli6^J3) 

(0 0 7 8] *^HJ?&RA I D03U"^;U5 (RA 10 

IDS) {cMfflbfc«-a-*OTt^-r. 

KIBLfc*t. RAIDS TK-O ©T*-^' S^J-fd-li-r tC 

l-&(C@5ebfcS#ttRA I D4lc;^l9, i^;S-ti-rfc5^ 

-^i:i^«{r«ScoH7-f :/{r^j-«r$-B-fe«^«RA i 

D 5 tC^aS. RAIDS 0»-&», 5*— ^'»5J-*l$nT 

(IBt^-^') tAUx^- (IB/l'J^^-i') *Mi5^.ffib, ^ 

[0 0 7 9] RAID5T», 5ttcai^fcJ; 5 5<? 
^ (0 2 IllCD^*.mL-*^i5StC75:^)fcS&, RAID5CDW 
ft^fSmmWV-^ 5 «SftatClB5^-:J'> IB/tU5"-i' ® 

[0 0 8 0] laStt. RA I D SWt^WDAC 4l*IC0 40 

[0 0 8 1] RAI D5lC*ViTt), A'—'r^>if'r— 
y)V2 2 lC*ttS'>-'^>X I D 2 3 tCMJlST*X> h 

DAC4rt(J5PiBfiIIW;U-^ 
5«RA I D^IHSfT^. *I^J6«»ITtt, DAC4tC:fe 

RA I DftIW*Sl;Sf-5. — t^roi^— 'Jr>X 50 
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I D 2 3 iCMb. FiJlfiIffli;i/-3' 5*i;i/-5^^ >i'7"- 
A I D SSIffllSff5fe»5'-3'®M«5fe5p-ht/tU5" 
[0 0 8 2] |g9*5<fcr;iai OlC. DAC4tC*3tiT|Si 

-h^rnv. mio (a) ttiE^^oiSiifmLisa^p 

-^^--h^mh. miO (b) tt|StSNf®K*fflL.«L 

[0 0 8 3] *-f, E9lC<i;DIE#Np®«#ji*-MS^ 
KTfcKWrs. CPUl 

'>-^>x I D*t#tte>nT, ^^-I'Xi^Tk'f-y-t/vx 

■5^A 2 ®D AC 4 (C^frStlfct-r^S (X5=-«y:/7 
5) , *||Ji0ijTf(±> i^J*DAC4TfT-5RA I DM^W 
coi^'^;!^ (*«a|TttRAiD5) «rL— tf*tjtjtbT* 
ViT$)^« -e^T, CPUl;^^^%ff$nfc. 

ViSRA I DOU^Jl/SSSST-S (Xxy7'7 6) . B 

9 o«-e«R A I D 5 ©WW^fT'p d; 5 {rK»-rs. 

[0 0 8 4] :k\z. m^s-^s^^^nmnzmmmm 

7--{>if'T—Zf)l'2 2t:mf^^ (X5"yy7 7) . * 
HiS^SlTttR A I D 5 <DmW^fforcit>)V—7-^ ZyfT- 
— :/;i^2 2tt0 8©<t-5tc;5:-3TVi^o ^bT, RAI 
D 5 ©M«2rD AC 4®PieMffll;W— 3' 5*«ff Pfc*, 
CPUl*^e,55ffSn;fcH@®«^ii*^S*», 08 o 

5Ti/'r^>^rL-ji'9*titii^$nfcM{t$fe#-h 1 7 

Snfc3IM5fed«-h2 7 4t©2<B®3J?-h{C^SI3 

n, i^^tcPG6*tai^$nTVi5PG5j?-h&®»-r 

-5 0^'rv-:fl 8) . 
[0 0 8 5] 0 8 T^W >if'r—'^)V 22\Z 

feViT. M«5td?- hi 7 3 *«5*-3'©2l^5fe3j«- h 
T» D , K 2 7 4 U T^-^" ©3M«5fe5i^- 

hXtb^> jil«5fe3j?-h3 tjim5fe3}?-h4«. 

3IMife3j?-h2 7 4lC«iK$nfcTW^:e^3.-;i/9 

5' $ nx ^ T k-f ^ i^3L 9 tlT 

m,-^txx\>^^7v^=E-j3.—)v^n<r>^—^is^<^^m-& 
-r*v'3.-;p9rtt*s-iS^$nTVi^„ ufc^tox, ie^ 

-;i'9*^P.IB5'-^'SSiS*aL, 2l«ife5l?-h2 07t' 
^ ;e 9 ^ IB/-^ U 5"'< ^^fWbfc 



(12) 

21 

^. 

[0 0 8 6] T^T-y-fl 8®«, 'mmUWl^-i' 

IC. CPU ±Mi^—V2^ 
tPG/l?-h*^LTPG6lClEJ|-r-5 (XT^^yS 
0) , 

[0 0 8 7] RA I D 5Ttt«^ji^»-^lC*ViT/'?U5^ i(7 

^^;p-^5«, ffiStClB-x-^'. IB/IU^'^'ro^^ffi 
bS^S^fr-r^i^f-®***^. £tTOX5^y:/8 1~8 

[0 0 8 8] -Xt-V^I %-C^mUm)\^—9 ^\tWiZ.'f 

1 ^SiiUTViSfc*, ^fe|Si®mffll;U-^' 5 tt, PG 

M tIB/'«U7^>CffiOSI^t5fe5j?-h2) iSSiKt--5 a? 

(X7"<y7'8 1) , 

[0 0 8 9] ^^5'W*i^:x-;U9*i, ■(© 

— ;i/ 9 dt^ffl BlfgtCy^o IB5^-^^ J:t;iBA U ^ 

(X5^-;'7'8 3) . 
[0 0 9 0] ^:wj:5tCbT^i5)-tiiLg^i£Sft5tofc: 

CDMP18*«. C:®S*OS^*JnIII*^*W»fL, CP 

U 1 tTP-Y^i^oL— ;P9 WTt"— ^O^^^ttJb*^"5I|i 
Iil9, SKT&5l?-h2 1, PG^-h, 

J;(:^SgE±ti:#- h 2 o ■^'k\^-z^mmm)\^-9 5 

;i'-3'5«, SKTi^'f tiJo.— ;i'9*^e>IB7^— rJ'iiJ; 
t^lB/-^U5^-f<£SJtBtS (X5^5/:/8 5) , P G 6 T? 

StofdlBT^— ^ a:[B/1U5=--i', *5±i;tx-5^^/r^8 0{C:fe 49 
V^TKfC CPUl*ie.PG6 {cgMSnTVi^>ir5^— ^' 

[0 0 9 1] ^A\Z.. ^^T^'f^v'3.-Jl'9*t, ■teOfS 

(SHg5fe#-M, 2) \Z.n\^. m'r-^^i^TSW^^) 
T^-r ©S#ji*«*?&5Sff-r-5 (X7^y:?'8 9) , 
[0 0 9 2] ^:oJ:5^rbTS#ji«.S*5£S^tflStofc 50 
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sfeT^-r^v'i— ;i'9Ttt. TK*>'3.-;w9i*io 

MP18*^ C:©S*C0S^*toJ|t;4i^£!i!iI{WL., 
^^^inimS-g-tt. iRl9. SeT^i^i?- h 2 1 . PG 

;fe±tXSS[±fi:#- h 2 0 •^it\>-r:'f^mum)\/ 

— ^ 5 fc ^. ^KIS'MM®;!'-^' 5 

Tcr, PG6*^e.aK7W^i^i— JW9^, l&fT*-^' 

1) . 

[0 0 9 3] J^tfC. 010 (a) tC<fc»3iES^©K*ai 
b5!l31*£tTtCi»?g-r^, CPUl J:i3^*.aiL^**« 

•9-:/2^X-7^A2©DAC4Jc:5!ff*nfc<h-rS 

:?'9 2) . T.T-vrf^Z. 9 4tt, ±j£bfciE^^©# 

7^7 6, 7 7 t^-n-^niiUT?* 

-5. 

[0 0 9 4] IE«l^©IS*ajbMSTtt, CPUIA^S 

%ff 3 nfc 1 ® bs*tt. 0 8 ®;u-x-<> >if 
^v'a.-;!/ 9 *i^^^nfcT«i:#- h 2 1 (ji«$fe^- 

t'^>'3.-;P9dt^ii^$n:^cTfi:i}?- h 2 i ^S?^Lfe 

2 0a:aigTfiC3j?-h2 1 t*g?SK-r-5 U5^y^9 
6) „ 

[0 0 9 5] W^rvoL— ;i/9 75t. ffi 

i-;U9*«ffifflBitg(c;^ofee., W^v'n.— 
^ff-rs (x^-yT'g 8) . 

[0 0 9 6] r©J;5»c:bTH*ab®«SrStmofc 

MPi8*«. ^(nmi^(r>§tmmmi^^wsx\^. cpu 
1 t7W^-:^3.-;i/9ifflT7'-i'®K*-tHb*«wtg;&: 

^1 9> aMTfi:5l?-h2 1, :feJ;i;SK±ffi 

7}^- h 2 0 ■^^x.xmmumyv-^ s {cMLeiUf^Br* 
9 e. oteinwF nr*sit5t^ fzmmum)\^-9 5 ^ 

KT l^'f * 9 *i 6 SSttlSt 0 C P U 

i^teSI-r-s (X7"^:/:/i 0 0) . 
[0 0 9 7] )!k\Z. 010 (b) tc:J;Dfit«^<D^*-a 
b«ia<£eATfcBilB-r-5. RAID5©»«t>, RAI 
DStHeitc:. DAC4CDPgBft!l«;U-:J'5*tMJiS-r-S 
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[0 0 9 8] CPUl.tDSS^d^^^bfcTW^v'a. 

^b. 1 DdJ#ite.nT. x^x^zwtJ- 

1 0 1) , X5^'y:/1 0 2, 1 0 3ttx ±KEbfcIES^ 
®^i!^mLi!!LacDXxy:/9 3, 9 4 t-€-n-€=nilUT 

[0 0 9 9] RA I D 5 \z^n^m^n<r>m.^mv9m. 

G 6 tmn-^ixT:^^^ P G3i?- h t:^t^, 
(0 1 0 Q] ^W-mz\t. )V-'T-< yi/y'—':f)V2 2« 

Vi^7P'f^>?aL-JU9tCl?**tf§^UTViS. 

T?, SKi'— ir>X I D t5t#^Sf SSim5fe:j?- h 2 ~ 4 

zr)V 2 2 }c:feViT, m^\t. '5^>X I D 1 

^>'a.-;l/9 fc»^ii*n, -^^X I D 2-t?*#ji 

^>'i-;l'9 (C»#ji^n> ->-'Jr>7, I D 3T»^2: 

- ^ s ^ u 7" f *^Tfi:#- h 2 n 

L:fc?5*oT, lEm^SC^v— ^r>X I D 2, 3 
-t?Tfi:#-h3, 4 (Mm5fe7K-M) *>e>^i!*.tBbT 

VifcT^-^'S, |i|r«ieflc:«v'-'^>x I D iTTtt^- 

h3, 4 (it^ifej}?- h 3 > 4) /O^^^^ffi-r^lttc;^ 

•5, ^©fc*, *iissi»jTtt, ;ine.©/i'jT--i'©f^^ 

lCfflVifc«»©7*— ^'©->— '>->X I D (04) tt, S 
!ft v'—ir 155^-3' 7 H k X S 

ir>7.lDtV. #TW^v?JL-;i/9rt-rtt7^— ^7 
H^XO*.-r5^-^SiRf^T^-5J:3tcLTa5-5. bfc 

*toT, ±83>'— "^>x I D i~3©fiq-e«, rne)CD 

->-y>X I Dl~3<£S:^^>'-'Jr>X#-^-rili;5^ 
— ^'THUX;5>e,:^^$n^<i;5(CL, lE-^^Cttv— 
'>->XID2, 3T?T&5j^-h3, 4 ()i«5fe4?-h 
1) A^e.W!*tHUTV»fc7^-5'*, PUS^tCttS^-- ir> 
X I D lTTfi:#-h 3, 4 (M«5fe3}^- h 3 , 4) *^ 

3> 4©ffifcSKT«lt#-^{cS#Ji^5^:5*-3'0->- 

-ir^x I D^«<ta^£Jn;^T*<<J:5lcl.Tt><J:Vi, 

[oioiixT^y^'io 3®a. cpui*>e)%ff^ 

;l'2 2fcJ:D, /'^U^^^of^^fcH-^bfcT'— ^'t-tCD 
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M 

^nxViSjilftifeii^-h 2~4(C^^3n. H^tCPG 
6**^i^SnTVi-53l?-hS^ia-r^ (XT-y>^10 

4) . 

[0 10 2] 1K\Z. PG6CD^£ffit^^!^^SrM-^, figffloltl 
TS^^tt, ae71/-1'^v:i.-;P9;5^^ij^$nTVi5T 
fi:7j^-h2 1 i:PG/}?-hi:<£SiggT^ (X^^'-y^'l 0 

5) . ^^TK^i^a.— ;P9*t, ■ftS©^* 
m b * j?.i9-||*Tiseffl * ® S-g-ttfigffl Bilg tc ;^ 

10 ^ST^r) (x-x^y^'ioe) , s^Ti/-f ^v'i-;!^ 

;i'9)5«SiK^nTViST&3j«-hfc3fe#u 
5&^ff-r5 (xx-y^'i 0 7), 

[0 10 3] r(7)J;5tCLT^«.tilLS*S:Slt5tofc 

M P 1 8 ©M*®Sft*«^«B*> if 5 S^PJ^f b, 

T Iz-r ^ 9 T-x-^cr)^^5».a b*J nIIE;^«^ 

a, i»19. ^gET&3}^-h2 1. PG#-h, i&iJS 

±fi[>}?- h 2 0 ^-frhTmrnmrnji-^^ s fcjt*b«K2iw 
a? Bis^ff-r^ (X5^y:?'i0 8) . ccDSKTW^e? 

«. SRTW'-1'*-:^a.-;l'9*^e.iilltiiSn^-x-^:feJ: 
OfZ-^U^^WSPGeJclEjIlt- SJ:5tC«f«l-r-5 (X5"y 

::^io9) , ^^m7u-r'E~j=i-—)V9^K)mmT&-^- 
7 w-f ^ 3. — 9 1*3 (ci&iW s nrvi s 5"— iS' s Eiffi 

b, C10IHiabfc7=-^«, PG>l^-h<i:PgJiMP;U- 
3'5*iSi^$nTV=>^±&#-h2 0«i!g^b, Pi^M 

50 fflljl^— 3^ 5 *:ft-bTCPU I'steMStl-S (Xt^-zT'I 
1 0) . 

[0 10 4] t)b^ti©TW^V3.—;P 9*^35 

^«^. $fcttP§Sdt»^bfcTW^:-:^a.-;i/9SiE 
^;&:7^'f^$^aL— ;l'9 t3S!fftbfc«-&a, PG6T!iI 
«bfcl^«*<^^ bfc7 l^-f 9 l*3CD5^-^ 

CPU lTtt;&:<^«®7k'r^-:^i-Jl'9*fcJi 
5EabfciE«;^7U-'r^r>?i-JI/9tcKMb, 
*bfcT P"f ^5^3.— ;i' 9 CD^Sff 5 21 1 femBTife 

[0 10 5] (^J^W 

[0 10 6] ailtt, HlOA-H^^xTSIlS©^}^ 

«»J^^-r«I^ETafe*<, 01 iTttiai tS/SO, CP 

U 1 -dimmUmJV—^ 5 ^E^SriCitS^D AC 4®X'f 

';/9^8®±fi3j^— h2 OJcSi^SnTV^*. 

C P U 1 e X 7 W iJ-:^i'X7'i^ 2 'vSK^Hl b 

ii#ji*-s*s^fTb;fccPU 1 fc^iK^nTV5«>±'fii[ 
jp- h 2 0 ^-rmmmmjv-^s' s nfimutsnr^^^^ 

50 ±fi:4?— h«2 OfcX-f y5^8*«I0«;JLTffi«b, CP 
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it.nmzmMmi. 2, 3T^bfcj;3{cRAi dm 

[0107] K±ro5l3S««lTtt, m 1 tc^fJ; o \z. D 
A C 4 t n -^W 7 Iz-f 9 Tin :PCDtt#iCrtl( 

Ji, DAC4*A*::^Ttt;i&:<;;^'f '^5^8 

1 l^'f nEi>zi.-;i^ 9 &«-CSM-r J: tc Lfc fc* 

hi 1 2i*9J©«@f{c^-rscit*tRrt6t;^-5. 
[0 10 8] ^ICOifiSStbT, n-^CTlz-r^v 

9 1 ^m\zm^X7 V-i H •:fa.-v Ml 
2©g«t[^gtcJR8£)^)®Ttt;S:<, n^CDTW^e^i— 
;i/9&#>*3ffi5tfc^fi-r-5J:tfelrtg-?*«. 21 ©j; 5 
tcTSt. n-&OTl/'f^$^a.-;l'9&-5-n^nBiJCD« 

ic^sf-s ci t.immz-ts.^, 

[0 10 9] 013tts mk.<r>Y>KQ,^-^TV-<=^=?zi. 

U^^z?=L-}V 9 S:«&CDD A C 4 *t**Lfc«JE£(C*5 

7 W ^ v'aL-;Hc;feltS5^-^'1ft*^««<£D A C # 1 
D A C # 2 ffl 2 :3{C5i-ttT*5#> 

DAC# i*^e)»«-TK^v'jL— ;kodac# Iffi© 
®«C7i7-fexb. DAC# 2*if.^i=&T^'-1'^v'JL— 
;^©D A c # 2 i'-fex-rs J: 5 fcfS*^ 

Sfc, y'-^^mmi^^^ifriZ. DAC#1 

[0 110] ;:<Z»J;-5(CTW^v'i— ;i'9Sli^OD 
AC4dt*:&-r-£)=:tfcJ:0, DAC4»Ci^^*t5!^L. 
r^^-t^. CPU 1 tDAC4 i:(DF^(DS|l 1 3-^DA 
C4 tTU^=e a.- )l 9 t<Dm(Dmi 14lC|«$*?^ 
^bfcJ©-&iC. :!&<:DDAC4^CPU 1 tDAC 

4i:(Draoj|l 1 3^DAC4tTW^v'a.— ;l'9i: 
or^WlSl 1 4 2:fi5ffl-r-2>eii:-t?, TP-f ^v'i— 

■r-st. TP-f^i^a.-;i/9'v®sii«>.mbs&«s^ji 
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[0 111] 75::fe, ±feSISg«^-Ctt4^^>y->jLt't>ViT 
>'rL;>C^ ij 7(C^;^tH-r^^X-iS'*t*SVi«-g-{CJiiBO 

[0 112] 

^ x-< X i7 7 v-f MWS: 57 P X A^^iC/^ ifcOXI" >;/ 

*S D ©«E3ijS«tttie3fe©/N'X*iJi::k:ll«IVi*t, X'f 

y^t:'P'b\ZVrzm'^. .ffiS:*©/tX:^|iM^J(C»f^-r ^ 

X-1*y5^<&«J»5#^S::tT;i'- 
i» ^-i'>i'*ffV»7*W'Xi'7WW«I*ff'5lltT7, nx 

tzitmmiimmzfi^. 

[02] HlWDACF'aWX'f yg^©|*iaP:PjgS:*U;fc 

[H 5 ] mmm i (Dn^iiiv^i:z^^s^^mmo:>^'f 

[0 7] Sli6S^2©^^mb*J;t;s#a*«i31©^'-l' 

[08] mmm3<D)v-T>(>ify'~-zf)v^wmr^m 

^ [0 9] *Jg«3| 3 ©IEa^©S#2i*^2ia®^'f 5 

[010] siJfi0!i3©iESf^*<fciyt|$si^©^^aiL«i 

[011] IIJS«9|®^J^«3|©A-H':7lT«^£&*-r0 

[01 2] ||JS«»|O|EJg«a|®A-HC73:7«^*^r0 

Tabs. 

[013] mt^m<D^mm(D/\-]i^3i7m^^^'tm 

50 [?aF#®K?3] 
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1-CPU. 2-^^X^Zl/'f1f:/5>X7^A. 3 -^ 
^yhy— 4--'x^Xi^TI/< rF>hn — ^ (DA 
C) . 5-PiBffilffli;P-37. 6-/tU5^^^^£[Hl8S (P 
G) . 7-^^-\'^y->a.^^U. 8-X-f-/5^. 
-<^>?zi.— ;k 1 0-Tfi:RA I Dn>hn— 12 
•••F^gBAX. 13--SPC. 1 15-M 
Pffl^^^U. 16-Boot ROM. 17--f>5^— 
:7x-XSIWlHli»> 1 8-TfifcRAIDMfflIffiMP (M 



P) . 19-^. 2 0-±ffi/}^-K. 2 1--Tfi:4^-- 
2 2--RA I D lffl;i/-x-r >i/^-:/;k 2 3- 
v«-^>XID. 2 4-3il«5fe*-M. 2 5-Mfi5fe 
7p-h2. 3 5-RAID3ffl;V-5^^>^x-:/;K 
7 2-RA I D 5ffl;i/— >^5='— 112--T 
l-'l' H^-f yn.- >y 1 1 3 -C PU^DACP^O 
1 1 4-DACt7W^V3.— ;l/ra(0||o 
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L-Cache 
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